The use of intravascular catheters has facilitated invasive monitoring and parenteral nutritional support in critically ill neonates. Optimal positioning of these catheters is important for accurate monitoring of parameters such as central venous pressure, and for prevention of complications such as renal arterial thrombosis. Traditionally, radiography is used to check the position of the catheters, relying on certain vertebral landmarks to indicate a presumed intravascular location of the catheter tip, 12 although the use of sonography for positioning of umbilical arterial and venous catheters has been suggested. ' 4 The infants in whom these lines are placed are often premature and critically ill, requiring intensive care support. Taking x-rays subjects them to handling and exposure, as well as requiring the use of ionising radiation. In theory, ultrasonography has advantages over radiography, because it is non-invasive and requires minimal manipulation of the infant.
We therefore assessed the ability of crosssectional ultrasonography to (fig 2) . The tip of one right atrial venous catheter lay close to the tricuspid valve and was seen to pass virtually into the right ventricle with cardiac contraction. Two venous catheters passed through the oval foramen which was not clearly evident on the x-ray (fig 3) .
The precise relation of arterial catheters to the major branch vessels could be easily demonstrated by ultrasonography. In two instances the tips of the arterial catheters were seen at the origin of the left subclavian artery, while in another, the catheter just entered the ductus arteriosus. Ultrasound guidance was subsequently used in repositioning four catheters. In one infant aggregations were identified around the tip of the silastic long line in the right atrium; the catheter was promptly removed and the baby did not have any embolic complications.
Discussion
Ultrasonography facilities are readily available on most neonatal units where intravascular catheters such as these might be used. Our study shows that the technique can accurately locate the course of a catheter and the position of the line tip. Precise positioning of umbilical venous catheters is essential for accurate monitoring of central venous pressures and oxygen saturations. Our study shows the ease with which these lines can enter the left atrium and yet not be clearly identified on x-ray.
The ease of access to ultrasonography and its independence from other resources reduces exposure to ionising radiation, and the need for "out of hours" x-ray imaging. Use of ultrasound guidance at the time of line insertion allows the line position to be immediately adjusted, with confirmation of the amended position, obviating the need for repeated radiological evaluations. Injection of saline contrast may facilitate identification of catheter tips. 
Microbubbles formed when saline is injected into the catheter which acts as a reflector to ultrasound waves, showing increased echogenicity on the image at, and distal, to the line tip. 5 Sonographic localisation is particularly valuable for fine percutaneous long lines that are often difficult to visualise radiologically, particularly over the chest and upper abdomen. Furthermore, the fragile infant is not exposed to the handling that often occurs when x-ray images are taken, although ultrasound examination does necessitate some exposure and the use of a potentially cooling gel. Repeat assessments can identify potentially dangerous developments such as intravascular thrombi and aggregations around the line tip.
Although the suitability of ultrasonography to evaluate the position of umbilical arterial lines was reported more than a decade ago, the technique does not seem to have been widely practised. This may be due to limited definition of earlier sonographic equipment, lack of relevant expertise, and the absence of reports of ultrasound evaluation of catheters other than umbilical ones.
It is, however, necessary to have staff trained in the appropriate techniques of ultrasonography, and to ensure that the limitations of the method are realised. There are instances when ultrasonography can not reliably determine the position of the catheter and radiology is the appropriate investigation. Similarly, ultrasound localisation may be unnecessary if an x-ray has to be performed for another clinical indication.
However, in a large proportion of cases, this cheaper and less invasive option is equally reliable and often provides more information than the traditional check x-ray picture.
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